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Figure 1. Organization of the Rostral Neural Plate and Forebrain in Embryonic Zebrafish
(A and B) Cartoons of the rostral neural plate of a zebrafish embryo with anterior to the left. The approximate locations of cells destined to give rise to various territories are shown in different colors. The topological relationships of prospective forebrain domains are conserved between vertebrate species, although the relative sizes of the neural plate domains vary. In (A), axial midline neural tissue (blue) is shown moving rostrally within the neural plate deflecting cells within the eye field (orange) laterally (arrows) from where they will contribute to the left and right optic vesicles. The radial organization of the most rostral neural plate makes terminology of axes problematic. Telencephalon and eye field are both considered to be dorsal (alar) structures in the mature forebrain (G). On the neural plate, prospective telencephalon can be considered to be both anterior and/or lateral (dorsal) to the eye field. Prospective telencephalon can therefore be considered to be both a prospective dorsal, and the most rostral, neural plate domain.
(C) Expression of two transcripts that mark the various territories in the rostral neural plate of a zebrafish embryo at same stage and in same orientation as shown in (B). (D-F) Lateral with rostral to the left (D and E) and frontal (F) views of embryonic zebrafish brains. (D) Early differentiating neurons visualized
with an antibody to the neurotransmitter GABA. (E) Expression of shh (blue). In caudal regions, expression is restricted to the floorplate whereas in the midbrain expression includes other basal plate cells. In the diencephalon, shh expression extends dorsally along the zli, dividing the rostral prethalamic region from the more caudal thalamic and pretectal regions. Within the hypothalamus, only the anterior and dorsal regions express shh at this stage. In the text, we define the rostral limit of the floorplate as being located approximately at the caudal border of the hypothalamus (asterisk)-the rostral limit of shh expression in midline cells. Hypothalamus may well have specialized midline cells that run in continuity with more caudal floorplate. At gastrula and neural plate stages, it is not known if the different regions of the prospective hypothalamus are already specified. (F) Optic stalk tissue that connects the eyes to the brain is shown in continuity with a domain of cells that spans the midline. Cells in this medial location most likely originate from the medial parts of the eye field directly rostral to the prospective hypothalamus (see [B] ), and differentiate as preoptic regions at the interface between telencephalon and diencephalon. (G) Schematic view of the front of the forebrain showing the relationship between the eye and the brain. Abbreviations: ac, anterior commissure; cb, cerebellum; cf, choroid fissure; d, diencephalon; e, epiphysis; ef, eye field; fp, floor plate; hy, hypothalamus; l, lens; le, prospective left eye; m, midbrain; nr, neural retina; os, optic stalk; p, pretectum; pa, pallium; pc, posterior commissure; pe, pigment epithelium; poc, postoptic commissure; pt, prethalamus; re, prospective right eye; sp, subpallium; t, telencephalon; th, thalamus; zli, zona limitans intrathalamica. Abbreviations: AVE, anterior visceral endoderm; fb, prospective forebrain; n, node; nc, prospective notochord; pcp, prechordal plate mesendoderm; ps, primitive streak; A, anterior; P, posterior. must adopt anterior character, and regional patterning activity suppress anterior neural development, and, conversely, abrogation of Bmp activity can promote neural must take place within the rostral neural plate. There remains much controversy and discussion regarding the specification. These and other observations led to the proposition of the neural default model, which suggests extent to which these events, particularly the first two, are independent or intrinsically linked to each other, and that ectodermal cells become neural unless exposed to Bmps (Munoz-Sanjuan and Brivanlou, 2002). In the a comprehensive discussion of this issue can be found in other reviews (De Robertis et 
